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(57) Abstract: Disclosed is a 
drug for treating migraine which 
contains, as an active constituent, 
a xanthine derivative represented 
by the formula (I) below or a 
pharmacologically acceptable salt 
thereof. (In the formulae, R 1 , R 2 and 
R 3 may be the same or different and 
respectively represent a hydrogen 
atom, a lower alkyl, a lower alkenyl 
or a lower alkynyl; R 4 represents 
a cycloalkyl, -(CH 2 ) n -R 5 or one 
represented by the above formula 
(IT); and X 1 and X 2 may be the 
same or different and respectively 
represent an oxygen atom or a sulfur 
atom.) 

(57)Wfi: Rb^iC^SAj ca 
R\ R 2 fccfc^R 3 fi|5l-*fc 

□ T ;U ;U . -(CH 2 ) n -R 5 s fc l£ 

_tiBi£(n)^a L, x^cfctfx 2 
±EiC(i)"e***t*^-ti->^> 
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ftmM (Migraine) f± s 4-72 ti?mM < W&n IBffH* fc Q N jg>L\ n|g&fc s ftiifcfc, 
Wiit&^£r#5 [>/i^-^~^TA'il 17JR N 168 *■ ; B ##^#*fftf§? ;2f-f K^W 
^ ; H-JftlHP:£HSI§ 2 IK (International Classification of Headache Disorders- 
II:ICHD-II) > 2004 ^3 0 KMM <Dmn&mte£X$mtkMFf(DX>b^ t LT, & 
jMgfSjfltt-a tfffi^JfiLW*5 J: fcfiSStrtJlbLV^JliL^ltSSI^Iil $ *vc^ 5 
• — ^ — n n • b V — (Arch. Neurol. Psychiatr.) „ 

H39#, p.737-763 (1938 ^) ;t777i?7 (Cephalalgia) , $1^ p.143- 
147 (1981 m ; fW> H 81 p.601-609 (1998 #Q ; H 81 # x p.639 

(1998 ] o ifiLWraF^iiiib^V^n h^^Ms 5-HTi (5-fc Kn 

dr^MJ-7°^5^ 1) <Df6M§E.7*~* htffc5*^IT/^n-f K*3" .£ tA* h JJ 
(sumatriptan) f£ N »fW®tn h^^S^ft: 5-HTi fcffMB LTfe 

[T^tvW* • • f 2 • ^^ — 3—^ • T2>T~^ — ' • f-^T^V^ (Ann. N. 
Y. Acad. Sci. ) \ W, 600 # , p.587-600 ( 1990 # ) ; =■ a — n n V — 
(Neurology) N % 43 p.S43-S47 (1993 ¥) ] ° 

A 2 g^flc^jRS'fbStbS fc]iiL/.NKfc,fc5-fcn f^y©l>5 jA^rfy ^^©fcfif 

(Can. J. Neurol. Sci.) N £ 2 p.55-58 (1998 ¥) ] > ftmMB^Ty* / 

TVt' hvVT (Med. J. Aust.) „ % 162 # N p.389-390 

(1995 m 3 »s*PbttTV>S„ ^fc, T^y V^^^J^iLWfeaS^^SrWi-S 
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mK, 7fV^ A2A ^MW-^ £ t*T fV^ AzB&mmm-^irZ^k&ftibtb 
TV^6 IT * V • • • 7^v ? tnv J - • b ■ K • 1*-— 

MJ— - 7^f^n^ (Am. J. Physiol. Heart Circ. Physiol.) „ H 280 
^ N p.2329-2335 (2001 ¥) ] „ ^tLfetf)^ £./5>£>, TtV V^3§<£>Jfo.WJ03g£r 

&B\£&Z'tZ.k&$ahfrX\t^Z ( r-^-T (Paia) J . 1991 % 44 # N 
p. 15 1-155*3 £ XI rK^y^X (Drugs) J > 1998^. ^49#, p.37-50 0 

r fy ^yfeM^tts t°7 mm^mm 97/01551 

l/j/f) N 7f / Ai ^^^-mSbHTfcS GR79236 ( ^777^7 

(Cephalalgia) J „ 2002 #k % 22 # N p.260-264 #J$) «^ tfSI*i&a>?&Ifc3b 

%mm, tn:5of^. itmi&nMftm, ^m^r^m, ^mmmm 

^f^ffS- ^T^b^TV^ [4#^0H 47-26516 #>2r# N «F^¥ 6-211856 
#4&BU 6-239862 6-16559 #^$U B^W^ 92/06976 # 

/<y7Vyh N BBSS^H!^ 94/01114 f^V7 V y K @6S£tg8£ 95/23165 
7V>7 K mWSAmm 99/12546 f^Uy K H^HflJil 99/35147 W 
y K ^^—7-/1/ • • J* *f4 Wvl" • 5 X h V — (J. Med. Chem.) % M 34 
^ s p.1431 (1991 #0 s ^J^—r^ • ■ ^ T* 4 ■ tr^x hV— (J. 

Med. Chem.) „ H 36 p.1333 (1993 ¥) ] o . 

&mm<v s &} ^9 x. w£ ^u- ^ ^^^^^ fc tt-e <Dmm&) ^wrm £ n § msr^* 

(l) SO) 
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R4 |i^^nm/K -(CH 2 )n-R 5 (sS^K R 5 ttSlfefc b< H:^g£fe<DT JJ — 
(II) 



(II) 



(2) xi *3 x xs « ±m(i)mm,(D)twm(Dm%ffl\o 

(3) R^^Cn) 



(") 



(4) Yi *5 «fc XI Y 2 jOStK*^ T*S> 5 _hfB(3)ffi«0 )tWm<Ofi$W®o 

(5) z t b < fi#«m<^ r y — /k* 7c te^On) 

^JPHAn 

(III) 

= h P *7cttT 5; / « U m j± 1~3 <D&&&&t) T?*>5 _b|3(3)^fc«(4)SB^ 

(6) -SCO 
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1 T >- r4 0) 

C 1 ^N N 
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R 

(7) ^H-it^^^'J^M^Ofc^^. 5£<0 



C 1 ^N N 



0) 



R 2 



OCT. R 1 > R\ R3> R 4 n XI &&Tfi X 2 ^tt^HUlBilHa^fe^)- 

ntf/K ^y^ntf/K -f sec-^^/K tert-^^vK -O^/K 

^>7-;l/ s 2-^-= i r"fe— A\ -5-^3^ — /l^^fctf btb5 0 

tfSfctfbav ^^J^{^^-^/K yn^/^/K 2--7^-/K 3-^~/K 2"^ 
i/^-^/K 2-^^^=/K 5-^^^=;^ 4"^^/V-2-^^^— 

W-m^-t^-^ n^Txn. fcVK V^n^^/K ^n^V^vK v^n-^vvK S*"^ 
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<hi momtt-stt 5 m^7c« 6 M<^¥^tt»«s> 3~8 m^mms- 

/k ify v^/k t° V yV ^ ^y* v /k 2-^-=3r y-<yyV 5: ^y* y 

/K ^/MJT/D/K ^yy'7U/K ^^^/^^^K ^yy*^-^-y-y y /K 

n -2H-l,5-^<y y^yr^ir fc°^/K 4 y^V V ^> -Y y KU /K -< >FV /K 
!)./K yy^yy/K y^yv^/K -^y^yv^/K ^y^-y-y^/K t°y 

y y a\ ^y y =/k ^yy y v -/k b y r y y /k rf7 y y /k -f ^ ^y y 
/k ^ f- y y /fytwu^, f-ryy/K -r y f-r y y /k v 5 1 k n y 

^ s ^f>n, 7^7, «7^W5y, v ? {g|ST/^^/^T$ y. MJ7/^p 

y-^vK Miyytny h^>\ 77^^/K 77/^/^^^y ry— /k tv 
—jvor^s^ {&cT}vt> ; y/K {g^r/y#y yy^=^v\ 7oy/K ra^/v^- 
ary T y — sVTsVjjJ ^;vt^-y yj/y^-y. {g^T/^^y-yj/^^/K ffi 

3vyr 5 y , i£^T/^yj y y /k f«r^yy y y &ctjv^. ^ 

7 l.;Js ^/K {fil7/^/W /U7 7*^^*5 «fc WfcfflCT ;V*;V^;V7 r^4^(D 
i&mr/^/^^n, w\W&CT)V*r;Vh mmx%> <9 > ^n^y {S^T/l"^— 
fej;mS^T/i/^=/H4^H^tfrSB^I^^7rfca o ^«7;v^/y7?y^ ^ffi 

jvwm^ ^fi^fim—x^^ox^x-hx^o 7y^^J:t;7y-;^y 

cot y — zi'gl^teiiuiBT y — ;vtW\Mxh <9 , 77^ d r^iti $ 77^= 3 r;^y 

©7 7y= 3 r/WiUit f!j^^y-^/K 7^^fyf^fcifbtl5o 7ny 
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i LTii, iifft Kn^ f&^T/V^-^ Aa^'y, T^/> TS?h\ 
tf^>\ tejRT/va^V^/k'^/Hgs^fcrf b^5 0 &.T jvn £ 

t^y i?>m<Dmnm.&&ifibth, mmmzwfmistizT^ /mmmt ltjs, 

■ -ffr£*4&C0tt> 47-26516 • tf-^ - ^f^^y^rjV • ^ 

^ h y — (J. Med. Chem.) N M 34 p.1431 (1991 ^) s -J^—^TiV • ■ 
TV v^A- • h y— (J. Med. Chem.) , SI 36 p. 1333 (1993 ^) N 

WO92/06976, mW£ 6-211856 #45#SU 6-239862 W095/23165, 

6-16559 WO94/01114. W099/12546, W099/35147 

^r^^L^T^^tLa**^, ttffl. wk, mm, 
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<<f h^/Hf JV-i- MJ A (pentb.arbital sodium) ^it^F^-^"^ ~ h\C 

2 mm S^llf bfc^Mi+^^Tlll^bfc. ^ — ■ 

3£g (M#:UC-2, V^L^^^0^^*fc$iD l^ILfc^^l^ 

tl-^H^U 37°C(D^*^^T»^ih^^ 0.2 g (1.96 mN) jWT 60 #K 

^±gc^b£-^fc 0 «f — v 5 - • (2 mL) fofc 10 mmol/L 7r 

/v-^-tKS^^ 2 uL ttlt, lliLfW^3li§-tfcf> fWb^<£ 0.2 

mmol/L ^^^-/^/^^^K^^Sr 1 uL, 0.4 mmol/L v 5 ^ ^jV^jVfo^x/ K$j£ 

luL, 2 mmol/L ^vKX/Vtfs^i/ K?W^£r 0.7 uL <^|lKt?^®^P Lfc (f^ 
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(n=6) o 

mnm.m Km *c & a *u$^ ism ^ 33 t & , m b * ^ & ^ ^ $ ti 

m P iS^jTrfc § o $g£ij^># ^iry^ij 5 KSfc ttiftO^W^i v^ £> ft 

So 
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fc&mCD * fc tt* ©l£3g#J ^fF# $ ft § ifi -hfBM^^HTr^ P ftj 3= ft f±a 
^fls &#<£>¥f^ frl^^aDM^S^ l~100mg/60kg/P N 0^ 

istzLfc-a-m 2 <Dmm<DMm (io g [moi/L]) &m-t 0 ^^ic^n^h©!^ 

— O— 

** : p<0. 01 (Student' s t-test) <D^MM : t^'i~ 
*** : p<0. 001 (Student' s t-test) (D^M^&^t 

mmzmmir & tt & (p&^mm 

it^KD 40g N 9.? h— X 286. 8g *S«fctW$&£TA4& 60g &*1£>U itUdfc 
Kn^^ntV^a^iZ) 10%7Xf» 120g ^JtJ^o r^M^^r^fe^J; 

^?ff*l/VJ>> 1.2g &1JU^Xm-a-l^ # 8mm <^£^o fc^El! («7kl±M RT-15 

» ffr£*4fcl 20 mg 



7^ h— 



143.4 mg 



30 



0. 6 mg 



6 



mg 



mg 



200 



mg 
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ik&m 2 co 200g, T tfir/P 995g *3 i^^T U A 5g Sr^fe^«fc 

5^t5c r©MSr^/t/^ii (Zanasi %fc2R N LZ-64 gQ k«fc!3 N 
K^7 7 p -fe/^4# (1 120rag ft) jC^satU ^^"fe/^IJ (l^^-fe- 

)VlhtL V m&i&ft 20mg $r#S„ 

M;^ 1h&Vd2 20 mg 

T tf-fe/V 99. 5 mg 

^"TT V isWfrTtf^styJ* 0. 5 mg 

120 mg 

mmm 3 : mmm 

%im?y± v >- 25 g eniSc ^©$s^*rflrifc*z:«j: 0 attract-? looomL £ l 

( 1 T^hfc >9 iS&mfr 2mg Sr#5„ 

fl*^ 3 2 mg 

II^Xl 200 mg 

tllPf V-^fy 24 mg 

ttWffi^U'-tli ^ 50 mg 

1- 72 mL 

2.00 mL 
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[:&4b R\ R 2 33 £t>* R 3 filH— 3;fcte^ftoT7kSfJinK «T/^/K fS^T 

tev^ nT/i^/K -(CH 2 )n-R 5 (5£*K R 5 !4ft'bL< y -A- 

£fcte»&t> b< te#ffim<^»»£r*U n f± 0~4 ©StlrSt) *fcte5£ 
(II) 

Y 2 

/i^*u z figifet b < te#g*&(7)T y — /v^fcf^B^^ b< \-±wm.^(DmMm. 

2. xi *5 j; -o* x 2 ^mmm^xh m^mm i wmcoy^mm^mwM. 

3. R4#$5£(II) 




5. z &wm*> b < fi^em^T y — ^^fctt^an) 
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,(CH2) m 

> (III) 

= hn*ytttT^/S:*U m f± 1~3 ©If^tt) T5*>5»Jfc(0|fiBB 3 £fcfcJ: 
6. ^(I) . 




0£tK Rk R 2 > R\ R\ &&£XfJPtett?titimi:mm-V3bZ>) X*m$tiZ> 

1 if F 3 

R 2 

Ri, R\ R3, R4 n x**3.fct* X2 tt^rH^ttStnairlUSSs-ejfoS) -cgStiS 
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